(19) 



J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 584 824 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

12.10.2005 Bulletin 2005/41 

(21) Application number: 02792059.4 

(22) Date of filing: 27.1 2.2002 



(51) lntCl7: F15B 11/16, F15B 15/26 

(86) International application number: 
PCT/JP2002/013831 

(87) International publication number: 

WO 2004/061313 (22.07.2004 Gazette 2004/30) 



(84) Designated Contracting States: 


• TSUKUI, Hlroshl 


AT BE BQ CH CY CZ DE DK EE ES Fl FR GB GR 


Abiko-shi, Chiba 270-1132 (JP) 


IE IT LI LU MC NL PT SE SI SK TR 


* ICHIMURA, Kazuhiro 




Chiyoda-machi, Nllharl-gun, Ibarakl 315- (JP) 


(71) Applicant: HITACHI CONSTRUCTION 


• ONOUE, Hlroshl 


MACHINERY CO., LTD. 


Inashlkl-gun, Ibarakl 300-0312 (JP) 


Tokyo 112-004 (JP) 






(74) Representative: 


(72) Inventors: 


Wlnckels, Johannes Hubertus F. et al 


• SATAKE, Hidetoshl 


Vereenigde 


Ishloka-shl, ibarakl 315-0013 (JP) 


Johan de Wlttlaan 7 




2517 JR Den Haag (NL) 



(54) HYDRAULIC CIRCUIT OF WORKING TRUCK 



CM 
CO 

CO 
IO 



Q. 
UJ 



(57) The present invention Includes an undercar- 
riage (1 ), a revolving superstructure (2) rotatably mount- 
ed atop the undercarriage (1), a hydraulic source (21, 
28) disposed at the revolving superstructure (2), at least 
a plurality of work hydraulic cylinders (11) disposed at 
the undercarriage (1), that are to be driven by pressure 
oil from the hydraulic source (28), a control valve (22) 
that controls flow of pressure oil from the hydraulic 
source (28) to the work hydraulic cylinders (11), an op- 
erating means (26) for Issuing a command for drive of 
the control valve (22), valve devices (12a, 12b) each 
comprising a check valve, each provided in correspond- 
ence to one of the plurality of work hydraulic cylinders 
(11) to allow and prohibit outflow of pressure oil from a 
work hydraulic cylinder (11), a commanding means (41 , 
42) for outputtlng one of a command for allowing exten- 
sion/contraction and a command for prohibiting exten- 
sion/contraction for each of the work hydraulic cylinders 
(11) and a control means (34 to 36, 43 to 48) for con- 
trolling each of the valve devices (12a, 12b) so as to 
allow outflow of pressure oil from the work hydraulic cyl- 
inder (1 1 ) by Invalidating a check valve function thereof 
in response to the command for allowing extension/con- 
traction output from the commanding means (41) and 
so as to prohibit outflow of pressure oil from the work 
hydraulic cylinder (1 1) with the check valve In response 
to the command for prohibiting extension/contraction. 
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Description 

TECHNICAL FIELD 

[0001 ] The present Invention relates to a hydraulic cir- 
cuit In a work vehicle, which drives an outrigger cylinder, 
a blade cylinder or the like disposed at an undercarriage 
of a rotatable work vehicle such as a wheel hydraulic 
excavator. 

BACKGROUND ART 

[0002] Hydraulic circuits used for outrigger cylinder 
drive In the related art include, for instance, the hydraulic 
circuit disclosed in Japanese Laid Open Utility Model 
Publication No. S63-4772. 

[0003] In conjunction with the hydraulic circuit dis- 
closed In this publication, the bottom chambers or the 
rod chambers of outrigger cylinders disposed to the 
front, the rear, the left side and the right side of the ve- 
hicle are individually made to communicate via hydraulic 
pilot switching valves. In response to a switching oper- 
ation at the switching valve, pressure oil is allowed to 
flow to a desired hydraulic cylinder while cutting off the 
flow of pressure oil to the other hydraulic cylinders. This 
system makes It possible to operate the outriggers on 
the front side, the rear side, the left side and the right 
side Independently of one another. 
[0004] However, if high pressure oil is applied to hy- 
draulic cylinders in the circuit disclosed in the publication 
described above, in which the oil flow is cut off with the 
switching valve, the oil may leak from the switching 
valve and in such a case, It may not be possible to hold 
the vehicle body in a jacked up state. While a leakless 
switching valve may be utilized to avoid this problem, 
the use of the leakless switching vaive is bound to be 
costly. 

DISCLOSURE OF THE INVENTION 

[0005] An object of the present Invention Is to provide 
a drive circuit for a work hydraulic cylinder, achieving a 
structure capable of maintaining an extension/contrac- 
tion state of the hydraulic cylinder at low cost. 
[0006] A hydraulic circuit In a work vehicle according 
to the present invention includes an undercarriage, a re- 
volving superstructure rotatably mounted atop the un- 
dercarriage, a hydraulic source disposed at the revolv- 
ing superstructure, at least a plurality of work hydraulic 
cylinders disposed at the undercarriage, that are to be 
driven by pressure oil from the hydraulic source, a con- 
trol valve that controls flow of pressure oil from the hy- 
draulic source to the work hydraulic cylinders, an oper- 
ating means for Issuing a command for drive of the con- 
trol valve, valve devices each comprising a check valve, 
each provided in correspondence to one of the plurality 
of work hydraulic cylinders to allow and prohibit outflow 
of pressure oil from a work hydraulic cylinder, a com- 



manding means for outputtlng one of a command for al- 
lowing extension/contraction and a command for pro- 
hibiting extension/contraction for each of the work hy- 
draulic cylinders, and a control means for controlling 

5 each of the valve devices so as to allow outflow of pres- 
sure oil from the work hydraulic cylinder by invalidating 
a check valve function thereof in response to the com- 
mand for allowing extension/contraction output from the 
commanding means and so as to prohibit outflow of 

10 pressure oil from the work hydraulic cylinder with the 
check valve In response to the command for prohibiting 
extension/contraction output by the commanding 
means. 

[0007] I nth Is manner, leakage of pressure oil from the 
is hydraulic cylinder can be prevented and an extension/ 
contraction state of the hydraulic cylinder can be main- 
tained at low cost. 

[0008] The hydraulic circuit may be formed so that oil 
flows between the undercarriage and the revolving su- 

20 perstructure via a pair of pipelines and that the pair of 
pipelines are branched in the undercarriage to connect 
with each of the work hydraulic cylinders. 
[0009] The vaive devices may be constituted as pilot- 
operated check valves controlled by a pilot pressure. In 

25 this case, it is preferable that a pilot hydraulic circuit is 
formed so as to guide the pilot-pressure from the revolv- 
ing superstructure to the undercarriage via a single pilot 
pipeline and so as to branch the pilot pipeline in the un- 
dercarriage to connect with each of the valve devices, 

30 [001 0] The valve devices may also be constituted as 
solenoid controlled directional control valves, each com- 
prising a check valve. 

[0011] Outflow of pressure oil from the work hydraulic 
cylinders may be allowed if the command for allowing 
35 extension/contraction is output from the commanding 
means and the operation of the operating means Is de- 
tected with the detection means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0012] 



FIG. 1 is an externa! view of awheel hydraulic ex- 
cavator in which the present invention is adopted; 
FIG. 2 Is an enlargement of an essential portion of 
FIG. 1 ; 

FIG. 3 is a hydraulic circuit diagram pertaining to a 
first embodiment of the present Invention; 
FIG. 4 shows a relay circuit that controls solenoid 
controlled directional control valves in FIG. 3; 
FIG. 5 shows an operating member that outputs 
control commands for the solenoid controlled direc- 
tional control valves; 

FIG. 6 Is a hydraulic circuit diagram pertaining to a 
second embodiment of the present invention; and 
FIG. 7 shows a relay circuit that controls the sole- 
noid controlled directional control valves In FIG. 6. 
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BEST MODE FOR CARRYING OUT THE INVENTION 
-- First Embodiment - 

[0013] The following Is an explanation of the first em- 
bodiment achieved by adopting a hydraulic circuit ac- 
cording to the present invention in a wheel hydraulic ex- 
cavator, given In reference to FIGS. 1 to 5. 
[0014] As shown In FIG. 1 , the wheel hydraulic exca- 
vator includes an undercarriage 1 and a revolving su- 
perstructure or revolving upperstructure 2 rotatably 
mounted atop the undercarriage 1 . An operator cab 3 
and a work front attachment 4 constituted with a boom 
4a, an arm 4b and a bucket 4c are disposed at the re- 
volving superstructure 2. The boom 4a is hoisted as a 
boom cylinder 4d is driven, the arm 4b Is hoisted as an 
arm cylinder 4e Is driven and the bucket 4c is engaged 
In a lift operation or a dump operation as a bucket cyl- 
inder 4f is driven. A traveling motor 5, which is hydrau- 
lically driven, is disposed at the undercarriage 1 , and the 
rotation of the traveling motor 5 Is transmitted to wheels 
6 (tires) via a drive shaft and axles. ^ 
[0015] As shown in FIG. 2, an outrigger 1 0 is disposed 
near each of the tires 6 disposed at the front and the 
rear of the undercarriage 1 on the left and right sides. 
An outrigger cylinder 11 is attached to the outrigger 10 
and as the cylinder 11 extends and contracts, the out- 
rigger 10 rotates with a hinge pin 10a acting as its ful- 
crum. As the cylinder 1 1 extends, the outrigger 1 0 is low- 
ered to the ground to lift the vehicle off the ground (jack 
up), and as the cylinder 11 contracts and retracts, the 
outrigger 10 is stored into the undercarriage 1 , thereby 
lowering the vehicle onto the ground (Jack down). 
[0016] FIG. 3 Is a hydraulic circuit diagram pertaining 
to the first embodiment of the present invention showing 
a drive circuit for the outrigger cylinders 11 as its main 
feature. It is to be noted that reference numerals 11 FL, 
1 1 FR, 11 RL and 11 RR respectively Indicate the outrig- 
ger cylinders 11 at the front left, the front right, the rear 
left and the rear right of the vehicle. 
[0017] In the circuit shown In FIG. 3, the pressure oil 
from a hydraulic pump 21 disposed at the revolving su- 
perstructure 2 travels through a center joint 25 via a di- 
rectional control valve 22 and a pipeline 23 or 24 and is 
guided to the undercarriage. The oil returning from the 
undercarriage 1 travels through the center Joint 25 via 
the pipeline 24 or 23 and is guided to a reservoir. 
[0016] The directional control valve 22 is switched in 
response to an operation of an operation lever 26. 
Namely, as the operation lever 26 is operated, a pres- 
sure reducing valve 27 is driven in correspondence to 
the extent to which the operation lever is operated and 
a pilot pressure from a hydraulic source 28 Is applied to 
a pilot port at the directional control valve 22 via a pilot 
pipeline 29 or 30, thereby switching the directional con- 
trol valve 22. A shuttle valve 31 is disposed between the 
pilot pipelines 29 and 30, and the pilot pressure gener- 
ated at the revolving superstructure 2 Is guided to the 



undercarriage 1 after passing through the center Joint 
25 via the shuttle valve 31 and a pilot pipeline 32. 
[0019] Pilot-operated check valves 12a and 12b are 
respectively disposed on the intake side of a bottom 

5 chamber 1 1 a and a rod chamber 11 b of each of the out- 
rigger cylinders 1 1 FL, 1 1 FR, 1 1 RL and 1 1 RR. The bot- 
tom chambers 11a communicate with one another via 
the pilot-operated check valves 12a and they also con- 
nect with the pipeline 23. The rod chambers 11b com- 

10 munlcate with one another via the pilot-operated check 
valves 12b and they also connect with the pipeline 24. 
[0020] The pilot-operated check valves 12a and 12b 
are controlled by a pilot pressure supplied from the out- 
side. Pilot ports of the pilot-operated check valves 1 2a 

15 and 1 2b are connected to the pilot pipeline 32 via sole- 
noid controlled directional control valves 34 to 37 pro- 
vided in correspondence to the outrigger cylinders 1 1 FL, 
11 FR, 11RL and 11 RR respectively. Solenoids 34a to 
37a of the solenoid controlled directional control valves 

20 34 to 37 are excited or demagnetized in response to 
electrical signals output via, for instance, slip-rings from 
the revolving superstructure 2. 

[0021] As the solenoids 34a to 37a become excited, 
the respective solenoid controlled directional control 
25 valves 34 to 37 are each switched to a position "a", and, 
as a result, the pilot pressure from the pilot pipeline 32 
Is applied to the pilot-operated check valves 12a and 
12b. This invalidates the function of the pi lot- operated 
check valves 1 2a and 1 2b as check valves and the pllot- 
30 operated check valves 12a and 12b are allowed to func- 
tion simply as open valves, thereby allowing the pres- 
sure oil to flow out from the bottom chambers 11a and 
the rod chambers 11b. 

[0022] As the solenoids 34a to 37a become demag- 

55 netlzed, the respective solenoid controlled directional 
control valves 34 to 37 are each switched to a position 
"b", thereby stopping the supply of the pilot pressure to 
the pilot-operated check valves 12a and 12b. As a re- 
sult, the pi lot- operated check valves 1 2a and 12b func- 

40 tlon as check valves and the flow of pressure oil out of 
the bottom chambers 1 1 a and the rod chambers 1 1 b be- 
comes prohibited. Since the pi lot-operated check valves 
12a and 1 2b all adopt a structure having a poppet valve 
which becomes pressed against the surface of the main 

45 unit seat by the pressure generated In a reverse flow 
Instead of a structure having a spool that moves within 
a valve unit as In a switching valve, hardly any leak oc- 
curs and the cost of such pilot-operated check valves 
can be kept low. 

so [0023] FIG. 4 shows a relay circuit that controls the 
power supply to the solenoids 34a to 37a. This relay cir- 
cuit is switched in response to operations of, for In- 
stance, a dial-type front/rear selector switch 41 and a 
dial-type left/right selector switch 42 shown In FIG. 5. 

55 The switches 41 and 42 are installed in the operator's 
cab 3. 

[0024] As shown In FIG. 5, the . front/rear selector 
switch 41 can be operated to an OFF position, an Fpo- 
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sition, an A position or an R position to selectively op- 
erate the outriggercyllnders 11 FL and 11 FR on the front 
side and the outrigger cylinders 1 1 RL and 1 1 RR on the 
rear side. Namely, the switch 41 Is operated to the F 
position to drive the front-side cylindersl 1 FL and 1 1 FR, 
is operated to the R position to drive the rear-side 
cylindersl 1 RL and 11 RR, is operated to the A position 
to drive the cylinders 1 1 FL, 11 FR, 1 1 RL and 1 1 RR on 
both the front side and the rear side and is operated to 
the OFF position If none of the cylinders 11 FL, 11FR, 
1 1 RL and 11 RR Is to be driven. 

[0025] The left/right selector switch 42, which can be 
operated to an L position, an A position or an R position, 
is used to selectively operate the outrigger cylinders 
1 1 FL and 11 RL and the outrigger cylinders 11FR and 
11RR on the left side and the right side. Namely, the 
switch 42 Is operated to the L position to drive the left- 
side cylinders 1 1 FL and 1 1 RL, Is operated to the R po- 
sition to drive the right-side cylinders 11 FR and 11 RR 
and is operated to the A position to drive the cylinders 
11FL, 11 FR, 11RL and 11RRon both the left side and 
the right side. 

[0026] Through the switch operations described 
above, an allow extension/contraction command or a 
prohibit extension/contraction command is output to 
each of the outrigger cylinders 11 FL, 11 FR, 11 RL and 
11RR. 

[0027] The relay circuit In FIG. 4 Is now explained. If 
the front/rear selector switch 41 in FIG. 4 is operated to 
the OFF position, no power Is supplied to coils at relays 
43 and 44 and, as a result, the relays 43 and 44 are each 
switched to a contact point "a". Consequently, the sole- 
noids 34a to 37a are all demagnetized. As the front/rear 
selector switch 41 is operated to the F position, termi- 
nals 1 and 2 at the switch 41 come Into communication 
with each other as shown In the figure and power is thus 
supplied to the coil at the relay 43 thereby switching the 
relay 43 to a contact point "b". As the front/rear selector 
switch 41 Is operated to the R position , switch terminals 
4 and 5 come into communication with each other and 
thus, power is supplied to the coll at the relay 44 to 
switch the relay 44 to a contact point "b" . As the selector 
switch 41 is operated to the A position, the switch ter- 
minals 1, 3 and 4 come into communication with one 
another, and power is thus supplied to the coils at the 
relays 43 and 44, thereby switching both the relays 43 
and 44 to their contact points "b". 
[0028] If the left/right selector switch 42 is operated to 
the L position afterthe relay 43 is switched to the contact 
point "b", terminals 1 and 2 at the switch 42 come into 
communication with each other, as shown in the figure, 
power is supplied to a coll at a relay 45, thereby switch- 
ing the relay 45 to a contact point "b". As a result, the 
solenoid 34a becomes excited. If the left/right selector 
switch 42 is operated to the R position , switch terminals 
4 and 5 come into communication with each other and 
power Is thus supplied to a coll at a relay 46, thereby 
switching the relay 46 to a contact point "b". Conse- 



quently, the solenoid 35a becomes excited. If the left/ 
right selector switch 42 is operated to the A position , the 
switch terminals 1, 3 and 4 come Into communication 
with one another and power is thus supplied to the coils 
5 at the relays 45 and 46, thereby switching both the re- 
lays 45 and 46 to their contact points "b". As a result, 
the solenoids 36a and 37a are both excited. 
[0029] If the left/right selector switch 42 is operated to 
th e L position after the relay 44 Is switched to the contact 

to point "b", the switch terminals 1 and 2 come Into com- 
munication with each other and power is supplied to a 
coll at a relay 47, thereby switching the relay 47 to a 
contact point "b D . As a result the solenoid 36a becomes 
excited. If the left/right selector switch 42 is operated to 

is the R position, the switch terminals 4 and 5 come Into 
communication with each other and power Is supplied 
to a coil at a relay 48, thereby switching the relay 48 to 
a contact point "b". Consequently, the solenoid 37a be- 
comes excited. If the left/right selector switch 42 is op- 

20 erated to the A position, the switch terminals 1 , 3 and 4 
come Into communication with one another and power 
is thus supplied to the coils at the relays 47 and 48, 
thereby switching both the relays 47 and 48 to their con- 
tact points "b". As a result, the solenoid 36a and 37a 

25 ~ become excited. 

[0030] The operation that characterizes the hydraulic 
circuit achieved In the first embodiment Is now ex- 
plained. 

[0031] When the vehicle body Is not to be Jacked up 

30 or down (hereafter referredto as Jackup/down) the front/ 
rear selector switch 41 is operated to the OFF position. 
In response to this switch operation, a command for pro- 
hibiting extension or contraction of all the outrigger cyl- 
inders 1 1 is output, and the solenoids 34a to 37a are all 

35 demagnetized as described earlier, thereby switching 
the Individual solenoid controlled directional control 
valves 34 to 37 to the position "b". As a result, the com- 
munication of the pilot-operated check valves 12a and 
12b with the pilot pipeline 32 becomes cut off, and the 

<to pilot-operated check valves 12a and 12b, with no pilot 
pressure supplied thereto, function as check valves. In 
this state, even If the directional control valve 22 is 
switched and pressure oil Is guided from the hydraulic 
pump 21 to the outrigger cylinders 11 , the pressure oil 

45 is not allowed to flow out of the bottom chambers 11a 
and the rod chambers 1 1 b. Thus, the cylinders 1 1 cannot 
be extended or contracted and the Jack up/down of the 
vehicle body is prohibited. 

[0032] In order to jack up/down the front of the vehicle 
so body on the left side and the right side, for instance, the 
front/rear selectorswttch 41 Is operated to the F position 
and the left/right selector switch 42 Is operated to the A 
position. In response to these switch operations, a com- 
mand for allowing extension and contraction of the out- 
55 rigger cylinders 11 FL and 11 FR and a command for pro- 
hibiting extension or contraction of the outrigger cylin- 
ders 11 RL and 11 RR are output. As a result, the sole- 
noids 34a and 35a become excited, thereby switching 
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the solenoid controlled directional control valves 34 and 
35 to the position "a". 

[0033] As the operation lever 26 currently at the neu- 
tral position is operated In this state, the pilot pressure 
from the hydraulic source 28 is applied to the pllot-op- 5 
erated check valves 1 2a and 1 2b of the outrigger cylin- 
ders 11 FL and 11FR via the pipeline 32, thereby ena- 
bling the pilot-operated check valves 12a and 12b to 
function as open valves. In addition, the pilot pressure 
from the hydraulic source 28 is also applied to the dlrec- 10 
tional control valve 22 to switch the directional control 
valve 22 to the position "a" or the position "b". In re- 
sponse, the pressure oil from the hydraulic pump 21 is 
guided to the bottom chambers 1 1 a or the rod chambers 
11b of the outrigger cylinders 11 FL and 11 FR and the « 
pressure oil is discharged from the rod chambers 1 1 b or 
the bottom chambers 11 a. The front side outrigger cyl- 
inders 1 1 FL and 1 1 FR can thus be engaged in operation 
simultaneously to jack up/down the front side of the ve- 
hicle body. 20 
[0034] In orderto jack up/down only either the leftside 
or the right side (e.g., the left side) of the vehicle body 
at the front, the front/rear selector switch 41 Is operated 
to the F position and also, the left/right selector switch 
42 is operated to the L position. In response to these 25 
switch operations, a command for allowing extension 
and contraction of the outrigger cylinder 11FL and a 
command for prohibiting extension or contraction of the 
outrigger cylinders 11 FR, 11RL and 11RR are output. 
As a result, the solenoid 34a becomes excited and the 30 
solenoid controlled directional control valve 34 alone is 
switched to the position "a". As the operation lever 26 
currently at the neutral position is operated in this state, 
the pilot pressure Is applied to the pilot-operated check 
valves 12a and 12b of the outrigger cylinder 11FL and 35 
thus the front-side cylinder 11 FL alone is engaged in op- 
eration independently of the others with the pressure oil 
supplied from the hydraulic pump 21 . 
[0035] In order to jack up/down the rear of the vehicle 
body on the left side and the right side, the front/rear -*o 
selector switch 41 is operated to the R position and the 
left/right selector switch 42 Is operated to the A position. 
In response, the solenoids 36a and 37a become excit- 
ed, thereby switching the solenoid controlled directional 
control valves 36 and 37 to the position "a" . As the op- *3 
eratlon lever 26 currently at the neutral position Is oper- 
ated in this state, the pilot pressure is applied to the pilot- 
operated check valves 1 2a and 1 2b of the outrigger cyl- 
inders 1 1 RL and 1 1 RR to engage the rear side outrigger 
cylinders 1 1 RL and 1 1 RR in operation at the same time, so 
and thus, the rear side of the vehicle body is Jacked up/ 
down. 

[0036] In orderto jack up/down only either the left side 
or the right side (e.g., the left side) of the vehicle body 
at the rear, the front/rear selector switch 41 is operated 55 
to the R position and also, the left/right selector switch 
42 Is operated to the L position, in response, the sole- • 
noid 36a becomes excited and the solenoid controlled 



directional control valve 36 alone is switched to the po- 
sition "a". As the operation lever 26 currently at the neu- 
tral position is operated in this state, the pilot pressure 
Is applied to the pilot-operated check valves 12a and 
12b of the outrigger cylinder 11 RL and thus, the rear- 
side cylinder 11RL alone Is engaged in operation Inde- 
pendently of the others with the pressure oil supplied 
from the hydraulic pump 21 . 

[0037] In order to Jack up/down the left side or the right 
side of the vehicle body both at the front and at the rear, 
the front/rear selector switch 41 Is operated to the A po- 
sition and the left/right selector switch 42 Is operated to 
the L position or the R position. In response, the sole- 
noids 34a and 36a orthe solenoids 35a and 37a become 
excited, thereby switching the solenoid controlled direc- 
tional control valves 34 and 36 or 35 and 37 to the po- 
sition "a". As the operation lever 26 currently at the neu- 
tral position Is operated in this state, the pilot pressure 
is applied to the pilot-operated check valves 12a and 
12b of the outrigger cylinders 11 FL and 11 RL orthe out- 
rigger cylinders 1 1 FR and 1 1 RR to jack up/down the left 
side or the right side of the vehicle body. 
[0038] In order to jack up/down the entire vehicle 
body, the front/rear selector switch 41 is operated to the 
A position and the left/right selector switch 42 is operat- 
ed to the A position. In response, all the solenoids 34a 
to 37a become excited, thereby switching the solenoid 
controlled directional control valves 34 to 37 to the po- 
sition "a" . As the operation lever 26 is operated In this 
state, the pilot pressure is applied to the pilot-operated 
check valves 12a and 12b of the outrigger cylinders 
11 FL, 1 1 FR, 11 RL and 1 1 RR to Jack up/down the entire 
vehicle body. 

[0039] The following advantages can be achieved in 
the first embodiment. 

(1) The pilot-operated check valves 12a and 12b 
are disposed on the Intake side of the bottom cham- 
ber 1 1 a and the rod chamber 1 1 b of each of the out- 
rigger cylinders 11FL, 11FR, 11RLand 11 RR, and 
the solenoid controlled directional control valves 34 
to 37 are switched in response to switch operations 
to apply the pilot pressure to the corresponding pi- 
lot-operated check valves 12a and 12b. Thus, the 
Individual outrigger cylinders 11 FL, 11 FR, 11 RL and 
.1 1 RR are allowed to be engaged In operation inde- 
pendently of one another and the vehicle body can 
be jacked up/down in any desired manner. In addi- 
tion, a structure in which leakage of pressure oil 
from the outrigger cylinders 11 can be prevented 
and a specific jacked-up state can be maintained is 
achieved at low cost. 

(2) The pressure oil from the hydraulic pump 21 is 
guided to the undercarriage 1 via a pair of pipelines 
23 and 24 which are branched on the side where 
the undercarriage 1 is located to individually con- 
nect with the outrigger cylinders 11 FL, 11FR, 11RL 
and 11 RR. This makes It possible to reduce the 
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number of high-pressure pipings passing through 
the center Joint 25, which, In turn, makes It possible 
to miniaturize the center joint 25. 

(3) The flows of pressure oil to the outrigger cylin- 
ders 11 FL, 11 FR, 11 RL and 11 RR can be Individu- 
ally controlled with thesingle operation lever 26 and 
the directional control valve 22 alone and thus, the 
number of required parts can be reduced. 

(4) The pilot pressure from the hydraulic source 28 
is guided to the undercarriage 1 via the single pilot 
pipeline 32, and the pipeline 32 is branched on the 
side where the undercarriage 1 is located to Individ- 
ually connect with the pilot-operated check valves 
12a and 12b. Thus, the number of pilot pipings 
passing through the center joint 25 can be reduced 
and the center joint 25 can be miniaturized. 

(5) The pilot pressure is supplied to the directional 
control valve 22 and the pilot-operated check valves 
1 2a and 1 2b by operating the operation Iever26 and 
thus, the pilot-operated check valves 12a and 12b 
are engaged in operation by Interlocking with the 
operation of the operation Iever26. As a result, any 
undesirable movement of the outrigger cylinders 11 
immediately after the solenoid controlled directional 
control valves 34 to 37 are switched in response to 
switch operations is prohibited to Improve the relia- 
bility of the outriggers 10. 

- Second Embodiment - 

[0040] The second embodiment of the present inven- 
tion is explained In reference to FIGS. 6 and 7. 
[0041 ] While the pilot-operated check valves 1 2a and 
1 2b are disposed on the intake side of the oil chambers 
11 a and 11b of the outrigger cylinders 11 and their func- 
tion as check valves is invalidated by the pilot pressure 
from the revolving superstructure 2 in the first embodi- 
ment, the function as check valves is invalidated by an 
electrical signal originating from the revolving super- 
structure 2 In the second embodiment. 
[0042] FIG. 6 is a hydraulic circuit diagram pertaining 
to the second embodiment of the. present Invention, 
showing a drive circuit for the outrigger cylinders 11 as 
its main feature. It is to be noted that the same reference 
numerals are assigned to components Identical to those 
In FIG. 3 and the following explanation focuses on dif- 
ferentiating features. 

[0043] Solenoid controlled directional control valves 
61 to 64, instead of the pilot-operated check valves 12a 
and 12b, are disposed on the intake side of the bottom 
chambers 11a and the rod chambers 11b of the individ- 
ual outrigger cylinders 11 FL, 11 FR, 11 RL and 11RR re- 
spectively. Accordingly, nopllot pipeline passes through 
the center Joint 25 unlike In the first embodiment, and 
the number of pipelines passing through the center joint 
. 25 is smaller than that in the first embodiment for this 
reason. A pressure switch 65 is connected to the shuttle 
valve 31. The pressure switch 65 Is turned on by pilot 



pressure generated In response to an operation of the 
operation lever 26, and the operation of the operation 
lever 26 Is thus detected. 

[0044] The solenoid controlled directional control 
s valves 61 to 64 each Include built-in check valves 60a 
and 60b. As solenoids 61 a to 64a of the solenoid con- 
trolled directional control valves 61 to 64 in FIG. 6 be- 
come excited, the solenoid controlled directional control 
valves 61 to 64 are each switched to the position "a" . 
10 Under such circumstances, the solenoid controlled di- 
rectional control valves function simply as open valves, 
allowing pressure oil to flow out from the bottom cham- 
bers 11a and the rod chambers 11b. As the solenoids 
61 a to 64a become demagnetized, the solenoid control- 
's led directional control valves 61 to 64 are each switched 
to the position "b". In response, the outflow of the pres- 
sure oil from the bottom chambers 11a and the rod 
chamber 11b becomes prohibited by the check valves 
60a and 60b. 

20 [0045] FIG. 7 shows a relay circuit that controls the 
power supply to the solenoids 61 a to 64a. It is to be not- 
ed that the same reference numerals are assigned to 
components identical to those In FIG. 4 and the following 
explanation focuses on differentiating features. As the 

25 pressure switch 65 in FIG. 7 is turned on, power is sup- 
plied to a coil of a relay 66, thereby switching the relay 
66 to a contact point "b". Thus, relays 43 to 48 are 
switched In response to operations-of the switches 41 
and 42 to excite or demagnetize the solenoids 61a to 

30 64a as In the first embodiment. 

[0046] The operation characterizing the second em- 
bodiment Is now explained. 

[0047] When the operation lever 26 is set to the neu- 
tral position, the pressure switch 65 is turned off and the 

55 relay 66 is switched to a contact point "a". In this state, 
the solenoids 61a to 64a remain demagnetized at all 
times regardless of the positions of the switches 41 and 
42. The solenoid controlled directional control valves 61 
to 64 are thus all switched to the position "b", the outrlg- 

40 ger cylinders 1 1 are not extended or contracted and the 
Jackup/down operation of the vehicle body Is prohibited. 
[0048] As the operation lever 26 currently at the neu- 
tral position is operated, the pressure switch 65 is turned 
on and the relay 66 is switched to the contact point "b". 

45 in this state, the solenoids 61 a to 64a become excited 
in response to operations of the switches 41 and 42 and 
the corresponding solenoid controlled directional con- 
trol valves 61 to 64 are switched to the position "a", as 
in the first embodiment. As a result, the outrigger cylin- 

50 ders 11 are extended or contracted in response to an 
operation of the operation lever 26 to Jack up/down the 
vehicle body. 

[0049] As described above, the solenoid controlled di- 
rectional control valves 61 to 64 each having the check 
55 valves 60a and 60b are disposed on the intake side of 
the oil chambers 11a and 11b of the individual outrigger 
cylinders 1 1 FL, 1 1 FR, 1 1 RL and 1 1 RR and the solenoid 
controlled directional control valves 61 to 64 are 
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switched in response to switch operations in the second 
embodiment. Thus, the drive of each of the outrigger cyl- 
inders 11 FL, 11FR, 11RL and 11RRcan be enabled or 
prohibited independently and, at the same time, leakage 
of pressure oil from the cylinders 11 can be prevented 
In an Inexpensive structure. Since no pilot pipeline 
needs to pass through thecenter joint 25, thecenter joint 

25 can be further miniaturized. An operation at the op- 
eration lever 26 is detected with the pressure switch 65, 
and If the drive of an outrigger cylinder 11 is selected 
through a switch operation while the pressure switch 65 
Is In an on state, the corresponding solenoid among the 
solenoids 61 a to 64a is excited, thereby preventing any 
undesirable movement of the outrigger cylinders 11 
when the operation lever 26 Is not operated. 

[0050] It Is to be noted that while the pilot pressure 
generated In response to an operation of the operation 
lever 26 is guided to the pilot pipeline 32 via the shuttle 
valve 31 in the first embodiment, the operation of the 
operation lever 26 may be detected with a pressure sen- 
sor 65 instead, as in the second embodiment, and the 
pilot pressure may be guided to the pilot pipeline 65 
when the pressure switch 65 is In an on state. 
[0051] While the check valve function is Invalidated 
by interlocking with an operation of the operation lever 

26 in the embodiments described above, the check 
valve function does not need to be Invalidated by inter- 
locking with the operations of the operation lever 26 and 
Instead, the check valve function may be Invalidated 
simply In response to operations of the switches 41 and 

[0052] While ah explanation Is given above In refer- 
ence to the embodiments on a hydraulic circuit that in- 
cludes the outrigger cylinders 11FL, 11 FR, 11RL and 
1 1 RR disposed on the left side and the right side of the 
vehicle body at the front and the rear, the present Inven- 
tion may be adopted equally effectively in a hydraulic 
circuit having outrigger cylinders only either on the the 
front side or the rear side of the vehicle body, e.g., out- 
rigger cylinders 11 RL and 11 RR (rear side only). The 
present Invention may also be adopted with equal effec- 
tiveness in conjunction with work hydraulic cylinders (e. 
g., blade cylinders), as well as in conjunction with the 
outrigger cylinders 11 disposed at the undercarriage 1. 
[0053] A command for the drive of the directional con- 
trol valve 22 may be Issued through an operating mem- 
ber (e.g. , a switch) other than the operation lever 26. 
Whlletheallow extension/contraction command and the 
prohibit extension/contraction command are output 
through the dial-type switches 41 and 42, ON/OFF 
switches (e.g., toggle switches) may Instead be provid- 
ed In a quantity corresponding to the number of outrig- 
ger cylinders 1 1 FL, 1 1 FR, 1 1 RL and 1 1 RR and the allow 
extension/contraction command and the prohibit exten- 
sion/contraction command may be output through oper- 
ations of these switches. 

[0054] While the power supply to the solenoids 34a to 
37a or61 ato 64a Is controlled with a relay circuit, signals 



originating from the operation lever 26 and the switches 
41 and 42 may be taken into a computer to enable com- 
puter control. In other words, the control means may 
adopt a structure other than those explained in refer- 
5 ence to the embodiments. 

INDUSTRIAL APPLICABILITY 

[0055] While an explanation is given above on an ex- 
io ample In which the present Invention Is adopted In a 
wheel hydraulic excavator, the present Invention may be 
adopted in other types of work vehicles including con- ' 
struction machines such as wheel loaders and truck 
cranes, as well. It may also be adopted In conjunction 
*3 with jack-up cylinders for large cranes. 



Claims 



20 1. A hydraulic circuit In a work vehicle, comprising: 



an undercarriage; 

a revolving superstructure rotatably mounted 
atop the undercarriage; 
a hydraulic source disposed at the revolving su- 
perstructure; 

at least a plurality of work hydraulic cylinders 
disposed at the undercarriage, that are to be 
driven by pressure oil from the hydraulic 
source; 

a control valve that controls flow of pressure oil 
from the hydraulic source to the work hydraulic 
cylinders; 

an operating means for issuing a command for 
drive of the control valve; 
valve devices each comprising a check valve,' 
each provided in correspondence to one of the 
plurality of work hydraullccyllnders to allow and 
prohibit outflow of pressure oil from a work hy- 
draulic cylinder; 

« a commanding means for outputtlng one of a 
command for allowing extension/contraction 
and a command for prohibiting extension/con- 
traction for each of the work hydraulic cylinders; 
and 

a control means for controlling each of the valve 
devices so as to allow outflow of pressure oil 
from the work hydraulic cylinder by invalidating 
a check valve function thereof in response to 
the command for allowing extension/contrac- 
tion output from the commanding means and 
so as to prohibit outflow of pressure oil from the 
work hydraulic cylinder with the check valve In 
response to the command for prohibiting exten- 
sion/contraction output by the commanding 
means. 
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2. A hydraulic circuit in a work vehicle according to 
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claim 1, wherein: 

the hydraulic circuit Is formed so that oil flows 
between the undercarriage and the revolving 
superstructure via a pair of pipelines through 5 
which drive pressure is supplied to the work hy- 
draulic cylinders and the drive pressure is then 
returned and that the pair of pipelines are 
branched in the undercarriage to connect with 
each of the work hydraulic cylinders. 10 



A hydraulic circuit In a work vehicle according to 
claim 1 or claim 2, wherein: 

the valve devices are constituted as pllot-oper- i* 
ated check valves controlled by a pilot pres- 
sure. 

A hydraulic circuit in a work vehicle according to 
claim 3, wherein: 20 



a pilot hydraulic circuit is formed so as to guide 
the pilot pressure generated at the revolving su- 
perstructure In response to an operation at the 
operating means to the undercarriage via a sin- 25 
gle pilot pipeline and so as to branch the pilot 
pipeline in the undercarriage to connect with 
each of the valve devices. 



A hydraulic circuit in a work vehicle according to 30 
claim 1 or claim 2, wherein: 



the valve devices are constituted as switching 
valves, each comprising a check valve, which 
Is controlled by an electrical signal. 35 

A hydraulic circuit in a work vehicle according to any 
one of claims 1 through 5, further comprising: 

a detection means for detecting an operation of 40 
the operating means, wherein: 
the control means controls the valve devices so 
as to allow outflow of pressure oil from the work 
hydraulic cylinders if the command for allowing 
extension/contraction Is output from the com- 45 
manding means and the operation of the oper- 
ating means is detected with the detection 
means and so as to prohibit outflow of pressure 
oil from the work hydraulic cylinders under oth- 
er conditions. 50 
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FIG. 1 
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FIG. 2 
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FIG.3 
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FIG. 4 
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